Among scholars in sustainability science, there is an increasing recognition of the potential of place-based research in the context of transformative change towards sustainability. In this research, researchers may have a variety of roles; these are determined by the researcher's engagement with the subject, the inherent theoretical, normative and methodological choices he or she makes, the researcher's ambitions in contributing to change, and ethical issues. This article explores the varied roles of research fellows within the European Marie Curie ITN research program on sustainable place-shaping (SUSPLACE). By analysing 15 SUSPLACE projects and reflecting on the roles of researchers identified by Wittmayer and Schäpke (Sustain Sci 9(4):483-496, 2014) we describe how the fellows' theoretical positionality, methods applied, and engagement in places led to different research roles. The methodology used for the paper is based on an interactive process, co-producing knowledge with Early Stage Researchers (fellows) of the SUSPLACE consortium. The results show a range of place meanings applied by the fellows. Varied methods are used to give voice to participants in research and to bring them together for joint reflection on values, networks and understandings, co-creating knowledge. Multiple conceptualisations of 'sustainability' were used, reflecting different normative viewpoints. These choices and viewpoints resulted in fellows each engaging in multiple roles, exploring various routes of sustainable place-shaping, and influencing place-relations. Based on our findings we introduce a framework for the 'embodied researcher': a researcher who is engaged in research with their 'brain, heart, hands and feet' and who integrates different roles during the research process.
Introduction
The transformative turn in sustainability research (Dentoni et al. 2017 ) and debates (Blythe et al. 2018 ; UN Agenda 2030 for Sustainable Development 2015, p. 11) shares an understanding that scientific knowledge itself cannot solve the problems we face, and that other ways of doing science are needed. As a consequence, and building on second-order (Mode 2) research, there has been a revival of participative and action research (Bradbury-Huang 2015; Rowell et al. 2017) , and an increase of attention on engaged scholarship, citizen science and inter-and transdisciplinary research, supported by a variety of funding schemes. Particularly prominent are the co-production processes involving different types of knowledge including non-academics (Mauser et al 2013) . As several authors argue, this way of doing science extends the role of researchers from objective observers to more reflexive researchers or even active change agents who aim to support transformative change (Pohl et al. 2010; Lang et al. 2012; Popa et al. 2015; Reason and Bradbury 2008; Bradbury-Huang 2015; Schneider et al. 2019 ). Researcher's roles have been discussed in light of debates on sustainability transitions (Wittmayer and Schäpke 2014; Bartels and Wittmayer 2014) , co-production (Pohl et al. 2010) , realworld laboratories (Hilger et al. 2018) or complex systems literature (McGowan et al. 2014 ). Yet, while place-based approaches are increasingly favoured in science and recognised and key for sustainability transformations (Horlings 2018) , there is still a need for a more in-depth understanding 1 3 of the role of researchers engaged in this type of sustainability research.
We argue that place-based research, as a particular approach to sustainability research, portrays distinct ways of engaging with research. Place-based research assumes that the ability to adapt effectively to current environmental and resource vulnerabilities demands solutions that build on the specific resources, assets, capacities and distinctiveness of places (Healey et al. 2003; Horlings 2017; Marsden and Bristow 2000; Murdoch 2000; Roep et al. 2015; Shucksmith 2009; Tomaney 2010) . Here sustainable place-shaping is a new concept (Roep et al. 2015; ; see also the editorial) that refers to the capacity to re-localize and reembed daily lived practices in social-ecological systems and place-based assets, thus altering the relations between people and their environment. The practices are driven by the energy and imagination of people while grounded in the ecology and materiality of places (Marsden 2012) . Similar to other practice theorists (e.g. Giddens 1994; Schatzki et al. 2001) , this perspective acknowledges that 'structure' (sociocultural, political-economic and ecological relations) is imbricated in everyday actors' practices', propelling' everyday life (see Horlings 2018) . Actors are however capable to both reproduce and change these structural relations. Processes of sustainable place-shaping thus connect people to place (Horlings 2016) . Via the practices people are involved in they change social relations in networks on multiple scales thus linking places to each other. Place is also relevant as site of social interaction where people can have dialogues about the perceived qualities of their place, what they value, or how to build a place narrative for the future (Grenni et al. 2019) .
Research on place-shaping practices inevitably invites researchers to engage in places to understand these practices; this results in varied, sometimes conflicting, positions and tensions and raises ethical issues about doing research. While there is a growing body of research focused on the researcher's role, identity and positionality in sustainability research (Alvesson and Sköldberg 2011; Hilger et al 2018; Loorbach et al. 2017; Popa et al. 2015; Schneider et al. 2019) , the potential and value of different roles academics take in sustainability research, when and why they take up these roles, and the obstacles and tensions they face, remain unresolved issues that need further exploration (e.g. Hilger et al 2018) . This kind of analysis is also essential for the quality and credibility of sustainability science. This paper thus aims to understand and reflect upon the role of researchers in the context of place-based research under the wide umbrella of sustainability research. The paper is centered on the following questions: How do researchers practice and engage in place-based sustainability research and what kind of roles do they adopt in the research process? To answer these questions we analyse 15 research processes conducted under an European funded research program (SUSPLACE) along three entry points:
1. How do researchers engage in places and what does place-based research mean for them? 2. How do they position their research theoretically and normatively with regard to sustainability? 3. Which methods and methodological approaches do they apply?
We argue that the roles that the fellows take are influenced by their place-engagement, theoretical positioning and the applied methodology and methods. We build our study on the work of Wittmayer and Schäpke (2014) who provide a typology/categorisation of the roles of researchers in sustainability science. Using these 'ideal type roles' we reflect upon the research process of 15 Early Stage Research (named fellows) of the SUSPLACE program identifying tensions and challenges experienced.
The SUSPLACE program (https ://www.susta inabl eplac eshap ing.net) is an European Marie Curie (ITN) funding scheme covering the period of 2015-2019. It analysed practices, pathways and policies that can support place-based approaches to sustainable development. The central questions that guided the program were: What are place-based resources? How can the full potential of places and people be utilized to enhance place-shaping processes? How can fellows support such processes? The theoretical basis of SUSPLACE was derived from the relational notion of place which assumes that places are not merely geographical locations, but the outcome of practices, social relations and interactions, stretching beyond geographical or administrative boundaries (Massey 1991 (Massey , 2004 (Massey , 2005 Woods 2011; Pierce et al. 2011; Heley and Jones 2012) . The fellows involved in SUSPLACE all developed their own approaches and perspectives to sustainable place-shaping, some more loosely and others more strongly tied to the initial theoretical base of the program.
The overall aim of SUSPLACE was to train the fellows in innovative approaches to study sustainable place-shaping practices. The SUSPLACE-program supported the fellows with training to learn skills in collaboration, participative research, interdisciplinary team work, and multi-method research. Overall, the program provided a setting where place-based research, the roles of fellows and lessons learnt were regularly discussed during joint events and meetings. The inter-and transdisciplinary approach of the program, as well as the continuous learning and reflection throughout, thus makes SUSPLACE an interesting empirical case to explore researchers' roles in place-based sustainability research.
The paper is structured as follows: "Introduction" introduces Wittmayer and Schäpke's (2014) typology and "Exploring the roles of researchers in place-based sustainability research" elaborates on the issues of reflexivity and normativity in relation to sustainability and transformation research in the context of place. "Methodology" continues by explaining the methodology used for this study. The "Results" explores how the fellows engaged in different places, positioned themselves theoretically in the context of place-based sustainability research, and put their research into practice, including the methods they used. As we will show, these aspects influenced the roles they employed in their research. We interpret the results by introducing the term 'embodied researcher', which illustrates how placebased researchers engage in research with their 'brain, heart, hands and feet'. We conclude by elaborating on how these findings might be relevant for the current debate on sustainability science and transformative change.
Exploring the roles of researchers in place-based sustainability research

The roles of the researchers in sustainability action research
The roles of researchers have been discussed in particular in the context of participatory action research and feminist research (Clough 1992; Fonow and Cook 1991; Oakley 1981) . The researcher's "role" is essential as it defines a number of issues in the research: how researchers collect, analyse and interpret data; how they position themselves in relation to the research problem, the place, and towards the participants; the kind of change they attempt to support; and lastly how they reflect on their position and subjectivity. Besides these scientifically driven aspects, there are also other factors which influence the kind of roles adopted by researchers. These include personality (Miah et al. 2015; Carew and Wickson 2010) , internal motivations and gender (Hilger et al 2018) , and more technical factors such as resource availability, project group organization and external expectations (Hilger et al 2018) . In this study, we focus on the scientifically driven factors while acknowledging these other aspects also have an effect on the role a researcher takes.
There are some typologies and frameworks that aim to analyse the different roles of the researcher as well as studies that point out how the roles should be reflected in sustainability research (see e.g. Pohl et al. 2010; Wuesler 2014; Schneider et al. 2019) . This paper uses the frame introduced by Wittmayer and Schäpke (2014) for understanding different roles of researchers in action research in the context of sustainability transitions. These roles are determined by the level of ownership of the problem, the manner by which researchers deal with sustainability and power dynamics in the group, and by the actions the researchers take (see Table 1 , adapted from Wittmayer and Schäpke 2014, p. 488) . Here we briefly describe the essence of each role. A reflective scientist is closest to the conventional researcher, acting as an external observer, not actively intervening the process studied. A process facilitator is responsible for the design and implementation of short-term actions, and in this way engaging for example in dynamics between the participants and the learning that may take place. A knowledge broker mediates between different perspectives related to the issue at stake but also aims to make sustainability relevant for different stakeholders and tangible in the given context. The role of change agent refers to the explicit participation of the researcher in processes of change. The researcher seeks to motivate and empower participants to trigger change. Finally, acting as a self-reflexive scientist is being continuously reflexive about one's own normativity and positionality, while also prone to personal transformation during the research process (Wittmayer and Schäpke 2014, pp. 487-489) . Overall, the activities performed in different roles during the actual research work are complex and fluid. Consequently, instead of seeing these roles as separate, we understand them as a continuum, showing the level of engagement of the researcher during the research process.
We contend that Wittmayer and Schäpke's typology covers well the possible roles the researchers working on sustainable place-shaping may have in their research. Thus, we use this frame to explore more in depth, how are these roles deployed in sustainable place-shaping research and in concrete places through time. In particular, we are interested in how the researchers reflect on their roles, their positioning towards "place","sustainability" and "transformation" and the ethical implications they perceive while developing place-based sustainability research. In the following sections, we explore these issues.
Reflexivity in sustainable place-shaping research
Reflexivity in research can appear in different forms (Lumsden 2019). We are interested in 'self-reflexivity' by which the researcher's practices become an expression of their personal interests and values, acknowledging the reciprocal relationship between life experiences and motivations; as well as in 'functional reflexivity' which involves reflection on the nature of the research project, including the choice of method and the construction of knowledge revealing underlying assumptions, values and biases.
Reflexivity is especially relevant in the context of sustainability research, as sustainability has been interpreted in various ways, often hiding normative viewpoints and political intentions. This calls for taking normativity seriously, and ensuring that researchers are aware of how they 1 3 position themselves in the sustainability discourse. Sustainability research in general aims to support societal change. Yet researchers' interpretations may focus for example on all or some of the core principles of sustainability (ecological integrity, intra or inter-generational equity) or on environment-development relations; in some cases sustainability may be used as an overarching concept (Wuesler 2014; Frank 2017) . The definitions employed can emerge from researchers' own conceptions (values) stakeholders' perceptions or from processes of a deliberation or through contextualisation (Wuesler 2014 ). Furthermore, research may also differ in whether it aims to support sustainability by analysing it or actively support change by participating in societal change processes (Miller 2013; Miller et al. 2014 ). In any case, the interpretations of sustainability inevitably reflect the values of the researchers and their commitment to sustainability goals, thus affecting their practices.
As we argued in the introduction, we assume that a placebased approach is a useful lens to study the transformative processes towards creating more sustainable places. Scholars have conceptualized the concept of transformation in various ways. A detailed literature review is beyond the scope of this paper but we mention here some of the main differences in how transformation has been framed in science. Transformation can be understood as an organised, top-down managed process towards a certain goal in a given sector, as a radical bottom-up change across sectors, or as something emerging from these two ends of the spectrum (Feola 2015; Blythe et al. 2018) . For example, numerous operationalizations of the concept of transformation have been elaborated (Blythe et al. 2018) : the transition approach (e.g. Geels and Schot 2007; Geels 2014; Geels et al. 2017; Loorbach 2010) , the social-ecological system transformation within planetary boundaries approach (e.g. Berkes et al. 2003; Folke et al. 2005; Olsson et al. 2014; Westley et al. 2013; Rockström et al. 2009 ); the sustainability pathways approach (Leach et al. 2012) , and the transformative adaptation approach (O'Brien 2012; Pelling et al. 2015) . Stemming from different disciplines or schools of thought, there are various understandings of transformation, depending on the types of knowledge included and generated, the importance granted to the role of human agency and the role of researchers in the transformative processes (Feola 2015) . Scholars have attempted to combine these diverse conceptualisations of sustainability and transformations in many ways resulting in a myriad of perspectives and normative positions. Most of these combinations refer to a procedural approach (Miller 2013, p. 289 ): a methodological-oriented approach that focuses on how sustainability comes to be defined and how pathways are developed to pursue it, leaving room for a researcher to take a role and bringing their values and normative positions into these processes. In order for research to support transformation, it is important to balance 'relationality' and 'criticality' (Bartels and Wittmayer 2014). Good relationships are needed for critique to be tolerated and have an effect, while at the same time a critical stance is needed for those relationships to generate transformative ideas and sustainable practices. Research which aims to support transformation might change researchers themselves, as in the role of "self-reflexive scientist". A willingness to change can be seen as an ethical choice when engaging in placebased, sustainability and action research. This choice comes with the aim of supporting a more sustainable society via changing our own practices and worldviews as humans and researchers. In action research, these types of changes are called 'process-impacts' which include changes in modes of collaboration, relationships, everyday practices and worldviews (Campbell and Vanderhoven 2016, Luederitz et al. 2017) . Thus, in the context of place-based research, it is important to explore how researchers relate to the places they work in, the quality of relations they build, and how this influences the room for criticality and in the end the potential for transformation.
Methodology
Data-collection
The methodology used for the paper is based on the design of an interactive and iterative process, co-producing knowledge within the SUSPLACE program. Consortium members were invited to reflect on how the theoretical contributions of the program could be summarized and which theoretical lessons could be derived from the 15 research projects. The role of the 15 fellows was to provide information regarding their own research process online and via mail (see below the specific information which was gathered). The authors of this paper, two research fellows and two supervisors, were responsible for designing and organizing the data collection, exploration and reflection. All the fellows and other consortium members were able to comment and reflect on the results. The process of data collection and reflection consisted of several phases and started in September 2017 and finished in August 2019. The data constituted:
• Online project information. An online tool was developed by one of the non-academic partners called the 'mastercircle' (see Horlings et al. 2019, p.65 ) and suitable for gathering information about the projects and facilitating discussions among all consortium members in multiple rounds. A tailor-made online survey with qualitative open questions was set up. The survey resulted in descriptive information about theories, methods and case studies for each of the 15 research projects (see Table 2 ). The theoretical section included information on the following topics: how place was operationalised; which place-shaping practices were studied; how the fellows understood these to be linked to sustainability and transformation; and moral and ethical positioning. When clarification or additional information was needed, the authors gathered this via mail. The analysis of the text was done through a thematic analysis resulting in a draft synthesis document. This document provided the main basis of the paper and served as input for a subsequent face-to-face workshop. • Transcripts from the workshop with the fellows organized in September 2018 in Riga. The aim of the workshop was to collect additional and more detailed information on three specific topics discussed in this paper: (1) How do researchers engage in places and what does placebased research mean for them? (2) How do they position their research theoretically and normatively with regard to sustainability? and (3) Which methods and methodological approaches do they apply?
For each of the topics key questions were formulated to guide the discussion. The workshops were facilitated by the author and resulted in a 'synthesis report'. The role classification of Wittmayer and Schäpke (2014) was used as a frame for discussions surrounding the roles taken by fellows.
• Insights retrieved from the SUSPLACE Final Event in Tampere in August 2019, where the roles of researchers in different settings were discussed in relation to transformative methods.
The authors structured and interpreted the data in several analytical rounds. During the stages of data-collection online, and during the workshop in Riga the fellows were asked consent with regard to the use of their project information and citations to synthesize the lessons learnt from SUSPLACE. Draft products such as the descriptive 'synthesis report'-used as basis for this paper-were shared with the fellows. Where relevant, citations and non-descriptive information in the next sections which can be traced back to the specific projects, have been anonymized.
Description of cases
The study is informed by the 15 research projects carried out by fellows who pursue a PhD and are part of the SUS-PLACE program. The 15 fellows investigated a range of Reflection via action research cases and practices in different European contexts. While acknowledging the varied definitions given to social practice in the literature, a practice is defined here as an organized and recognisable socially shared bundle of activities that involves the integration of a complex array of components: material, embodied, ideational and affective (Schatzki et al. 2001) . Practices are sets of 'doings and sayings' that involve both practical activity and its representations (Warde 2005, p. 134) . Some of the research fellows focused on one placeshaping initiative, while others analyzed particular practices in various places or compare places/regions. In Table 2 we provide an overview of all the projects, the context and country of the research, the methods used and the type of place-shaping practices that were studied. Most of the fellows carried out participative research. This has ethical consequences. SUSPLACE developed an ethical policy and data management plan which was implemented as part of the individual research designs, including an information sheet and letter of consent for participants. Ethical considerations further include aspects such as attention for the inclusion and exclusion of actors, vulnerability of actors and (hidden) power relations. As the fellows performed research in a foreign country, ethical questions can be raised such as: how to ensure a meaningful engagement in places when the fellow-being a foreigner-is not familiar with the biophysical, political-economic and socio-cultural context, speaks English instead of native language, or uses a translator? How to become culturally aware and sensitive to cultural differences and power imbalances in interaction, communication and behaviour with research participants? In other words, how does (a lack of) 'cultural intuition' (Delgrado-Bernal 1998) influence a research process?
The assistance of native supervisors and non-academic partners was valuable in implementing the research in such a way that it was sensitive to the above issues. How to do place-based research when "dis-placed" in another country is particularly pertinent because much of today's research is developed by international researchers or through international partnerships; as such these reflections can be useful for future fellows. In line with Pillow (2003) we point out here that being an 'insider' in terms of already belonging to or having socio-cultural commonalities with the community/place researched does not necessarily render the research 'egalitarian' (Bernal 1998; Johnson-Bailey 1999; Villenas 1996; . Power issues are always embedded in a research process and both 'insider' as well as 'outsider' researchers navigate dual identities and dual positions of power (Brayboy 2000; Chaudhry 2000; Motzafi-Haller 1997; Villenas 1996; . Furthermore, encounters with 'otherness' and co-creating knowledge in a space characterized by diversity might in itself be a valuable process-impact of research projects that crosses cultural boundaries. 
Results
In this section, we analyze how the 15 fellows carried out their research by focusing on how they conceptualised their research engagement, which normative positions underlie their research, and how this translated into different methods.
Engagement in places
Interpretations of place
The SUSPLACE research was based on a relational approach to places. This means that places are not defined by administrative or geographic boundaries, but are seen as assemblages of social relations, continuously changing as a result of economic, institutional and cultural transformation. This approach emphasizes the linkages between geographical scales.
Place was defined by fellows as composed of the material world, the practices of human and non-human beings, and the meanings that humans attach to practices; all three are ordered in particular constellations of relations shaping identifiable places for people. Most fellows explicitly acknowledge the material dimension of places supporting the 'reconstructive turn' (see for example Latour 2004; Massey 2005) . Fellows also analyzed the relationships between the material word (including humans and non-humans) (social) practices and the inner self. As one fellow stated: "a shift in consciousness [towards an ecological consciousness or consciousness of interbeing] takes place in the interaction between the self, the social and the material" (see also Newman 2014 in Pisters et al. 2019 . A range of (relational) interpretations of place were used in the research projects, as described below.
Places as an actor-arena Although recognizing the materiality of places, the varied opinions of stakeholders, and actions related to shaping social-material relations were an important focus of attention in the research projects. Fellows looked at places as arenas of interaction between multiple actors in a geographical or policy arena. They were interested in tracing and mapping practices, participation and co-creation between actors, as well as connectivities in and in between organizations, governance structures and sociopolitical or economic systems. Project #6 on wind energy citizen initiatives provides an example of how new institutional arrangements between civil society, private actors and governments can support or enable collective citizens' initiatives which aim to increase renewable energy production. Similarly, project #5 on re-grounding practices of linen production in Portugal explored how local actors work together and mobilize local resources, knowledge and capacities to shape networks in rural areas (Vasta et al 2019) .
Place as constructed via meanings, images and perceptions Some fellows focused on place meanings, images and perceptions. They analyzed how place is articulated in individual and collective discourses and narratives and how these narratives influence attitudes and behaviours. For example, project #3 on sense of place in a small industrial (rural) town in Finland implemented a participatory approach with citizens to explore their sense of place with the aim of building a place narrative that can be used to envision pathways for future sustainability (see also Grenni et al. 2019) .
Place as an embodied experience Other projects turned it around by looking at how embodied experiences in places and reflections can lead to a new consciousness and way of 'being in place'. One of the fellows stated: "Looking at a place or an issue from a new perspective-such as the ecological self, the perspective of uncertainty, or deep care for place-can open up spaces of possibility…". Another fellows mentioned about embodied experiences that "these can lead to the emergence of a consciousness of 'interbeing' where humans feel part of 'a living system within other systems of humans and non-humans".
For instance, project #2 on eco-villages in Finland and Portugal analyzed how people living in an intentional community experience and feel the place. Project #9 on leadership designed and applied social engagement approaches (via workshops applying art-based methods) that can trigger shifts in consciousness of the self, or mindset shifts.
Choosing and adapting the research approach
The notion of relational places translated into different research approaches. First, in contrast to the idea of the positivist and objective researcher, place-based fellows see themselves as "human beings", as part of the networks of relations in a place. For example, one of the fellows described her role as ''an outgoing person, an activist, community gardener, teacher, as young" thereby recognizing her own biases, wishes and capabilities. Fellows valued spending time in the researched places as human beings, creating personal bonds with the researched subjects as a way of "becoming a participant in the community's life […]'' which allows ''for a deep relation with the key actors, gaining trust". 'Relationality' applies not just to place-based research, but is also a key dimension of action research, combined with 'criticality' (Bartels and Wittmayer 2014). Related to this, it is clear that the engagement of fellows always influenced in some way or another the relations that shape these places. One of the fellows used for example personal connections as a (transpersonal) research method itself: "I allow myself to connect to the research and my research participants in a personal and emotional way, which fosters connection between me and the participants and a sense of shared human experience. This deepens our conversations and my understanding of the nature of their experience".
Becoming more conscious of their context-specific capabilities with respect to the places they research, fellows adapted their research approach accordingly. For instance some fellows started off with the ambition of being a change agent, and gradually realized that this role was not feasible, taking up instead the role of process facilitator, with the aim of starting a discussion with different stakeholders on a specific topic, as was done in the project with youth in Wales (#14) (see also Axinte et al 2019) . This is related to the fact that SUSPLACE foresaw international mobility such that many fellows were unfamiliar with the language and culture and were less prepared to practice action right away. Also, the level of power the fellow has (or perceives to have) for action depends on the research area, as experienced by a fellow: "I think my topic and the level I work leaves very little space for me to do something meaning-ful…the discussions, plans and strategies happen at a highly political level to which I don't have access and almost zero capacity to contribute to". Yet, while some fellows took on the role of reflective scientist because of a self-awareness of their own personality and capabilities at that specific stage of research, others developed an ambition of being change agents in the process of acquiring knowledge, networks and skills through their research. Most of the fellows agreed that there is not a clear distinction between the roles and some felt they engaged in all roles.
Ethical implications of place engagement
The fact that fellows consider themselves as being part of place relations translated into an ethical responsibility in contributing to change in the places and communities they research. Even if most fellows do not consider themselves to be actively engaged as change-agents, they intend to start or support change in some way. One of the fellows formulated this as: "by asking questions and introducing topics for discussion, […] contributing to e.g. raising awareness, inducing changes in the way people think about issues and perceive themselves, and helping people to realize they have the power to shape their places". This responsibility developed throughout the research as a learning process. To explain this a fellow referred to the notion of response-ability of Donna Haraway. Response-ability does not refer to the liberal humanist obligation to be responsible for one's own choices but our ability to respond ethically to the demands of the many others with whom we share this world (Haraway 2010) . The fellow argued that learning from people and from places via experimentation is key to cultivating responseability: "I want to do things differently, through practice and iterative learning, being open to experimentation and failure, until I eventually do things better…. This being said, it's great to see that I am, voluntarily or not, influencing the way my communities of practitioners perceive themselves, their work and their collaborators".
Related to the above, if one considers the researcher as being part of place, the 'how' of doing research (the way in which research is carried out, including researchers' interaction with places and participants) matters and can in itself support sustainability transformations: "If I think of social justice and inclusion, I can certainly say that the 'way' we do things is what counts, and the 'how' is really what matters to create a better society". This relates to the ethics of willingness to change from the side of researchers, and the importance of process-impacts, as mentioned in "Exploring the roles of researchers in place-based sustainability research" of this paper.
As such, fellows were eager to engage participants in places in a meaningful way, highlighting that research should be driven by the needs of the people in places and should be attentive to reciprocity between fellow and research participants, as for example was argued in the projects on commoning land in Portugal (#4), green care in Finland (#13) and social entrepreneurship in Latvia (#12). During the data collection stage, this translated into allowing participants the freedom to discuss what matters to them and to co-create, adapt and shape the research together. This research approach requires a constant process of critical self-reflection, acknowledged by all fellows as an important part of the process. For example, self-reflection is needed to design approaches that give voice to all groups, empower vulnerable ones and cultivate reciprocity with research subjects as was for example shown in the project on green care services in Finland (#13) (see also Moriggi 2019; Moriggi et al. forthcoming) . This combines the more solution-oriented approach of Wittmayer and Schäpke (2014) of giving voice to all groups while at the same time hinging on a more radical form of action research (Jhagroe 2018) by explicitly empowering vulnerable groups. Along with Lumsden (2019), fellows argued that self-reflection is needed to undertake research rooted in explicit values and normative positions such as reciprocity, empathy, and even aesthetics. As such, most fellows referred to a strong process of self-reflection upon their own positionality and normativity; this continues throughout all stages of the research and is combined with reflection prior and after each engagement with the place/process. At the start of the research process, some fellows took time to explore the variety of positions they could take and what role would suit them best. Others already had a clear idea of their position from the onset and the research allowed them to put their normative positions into practice, choosing theories and methods which matched their positions. For most research fellows the SUSPLACE program represents a turning point in their academic work and even in their lives. They experienced a process of selftransformation by becoming aware of the different assumptions and roles a researcher has, understanding the limits of (academic) research when reflecting on theories and approaches to sustainability, and engaging with places and people. Self-reflection and self-transformation allowed fellows to move from "observation to action". They thus (re-) considered their personal role in supporting sustainability pathways.
Normative positions and theoretical choices
All fellows in SUSPLACE have a strong normative position towards sustainability. Here we provide a distinction between the main positions.
Sustainability providing ecological limits to society and economy
Some fellows placed more emphasis on the ecological limits and boundaries within which human activities and societies should remain (Steffen et al. 2015) . Research is seen as a means to find out what the boundaries are, how societies can be organized in ways that respect those boundaries, and what the implications are for different groups of people. This translates into research projects which explicitly challenge dominant regimes and capitalist market economies and stress that sustainability is always embedded in a political environment and is essentially a policy or political concept. Fellows turned to the analysis of post-capitalism, to social innovation in the project on place-based policies (#15), de-growth models in the project on permaculture in Latvia (#11), political and social economy (#12), circular economy in the food waste project in Brussels (#10) and diverse economies and commoning in the project on common forest land in Portugal (#4) (see also Nieto-Romero et al. 2019) . This critical stand aims to stress underlying systemic and political processes, as one of the fellows expressed: "the financial aspect of the globalizing world tends to be overlooked for multiple reasons, like the perceived murkiness of the financial world, as well as the seemingly distant connection to local, sustainable projects.'' Another fellow analyzed projects of sustainability in a broader paradigm that "takes into account the often bureaucratic and cryptic institutions that make these projects possible….". Fellows thus studied how place-shaping sustainability projects challenge or depend upon the dominant paradigm. Related to this, most of them acknowledged a certain discomfort with the concept of sustainability as it is often used without specifying what it means or what normative and political intentions are behind it. The approach taken in these projects resembles what Loorbach, Frantzeskaki and Avelino (2017) refer to as the 'social-institutional approach' which renders sustainability transitions as inherently political as they imply systemic change. Linked to this approach, research projects drew attention to socio-political transitions themselves, such as the transition in democracy and from centralized governance structures to decentralized, not-for-profit, community based and/or third sector-based energy cooperatives (ibid).
Regenerative approach
A focus on regenerative development allowed fellows to go beyond the critical stance and aim at designing regenerative research processes as was done in four of the SUSPLACE projects. Regeneration understands sustainability as a continuous (place-based) process founded on a co-evolutionary partnership between ecological and socio-cultural systems (Cole et al. 2013) . This includes an interest in interpretations of place as interpersonal and cultural, and argues that a shift in mindsets and in the human consciousness, and thereby also in the relations between humans and non-humans, is needed for regenerative actions. This type of research aims to understand how to "shape" places aligned with ethics and values that emerge from an ecological consciousness: "I look at imaginative leadership as a key capacity for the transformation of social ecological systems ('place-shaping') towards a model in which humans and natural systems work in partnership to increase the ability of natural systems to thrive (framed as 'beyond sustainability' or 'regenerative development')". This approach to research is manifested in, for example, prioritizing the analysis of the role of leaders of social enterprises, social movements or other place-shaping initiatives. The aim of this is to reflect on participants views on sustainability and explore their values, goals, and (regenerative) practices.
Sustainability as context-dependent construct
Some fellows understand sustainability as constructed and defined by actors in places (e.g. Miller 2013). This proposition sees sustainability as negotiated in places emphasizing that sustainability inherently acknowledges spatial variety in material and immaterial contexts on multiple geographical scales: "It is a process, more than an essence or a specific goal: an emergent property in a collective discussion about desired futures". Ideas, wishes, demands and opinions differ between actors involved and should be respected: "Basically, this means recognising sustainability as a context-dependent construct that needs to be co-defined by the actors involved". This type of position is evidenced in research approaches prioritizing the inclusion of different viewpoints with regard to the construction of collective narratives about desired futures, rendering all voices equal.
Systemic perspective
Overall, fellows hold a systemic perspective on sustainability, highlighting the different "pillars" of sustainability, including the social, political-economic and ecological dimensions, as well as the interconnections between scales. In the course of the project, some added new dimensions: "aesthetic, inner dimension, cultural dimension". Others criticized the three-pillar definition of sustainability because it favors one pillar (economy) over the others (ecological and social). Many fellows prioritized the inner and personal sphere of transformation including meanings, values, culture and worldviews, arguing that these are foundational conditions for the transformation of any of the other dimensions of sustainability. To support this claim they applied theories from environmental psychology, cultural geography, transformative learning and pedagogical theories (e.g. O'Brien 2013; Horlings 2015a, b; Dessein et al. 2015; Hedlund de Witt 2013) . Their research was informed by concepts such as sense of place (#3), affect (#4), worldviews (#2), values (#8), learning (#14), consciousness (#2, #9), and people's mindsets (#9).
Standing upon an explicit normative position, all fellows acknowledged knowledge brokering (between civic societies, scientists, policy makers, etc.) as part of their daily actions, particularly during the data collection phase. For example, the phase of data collection (interviews, focus groups) is useful for mediating different perspectives (#10) and key for shaping policy agendas towards a place-based development (#13), as well as for affecting current legal schemes (#4, #5), or promoting new ways of land-use (permaculture) (#7).
Research methods
Most of the methods used in SUSPLACE are qualitative, excepting the circular economy project (#10) which included a quantitative model of nutrients and waste flows. Methods are attentive to reciprocity: that is, beyond data gathering, methods provided participants with valuable experiences, moments or tools for reflection. Some of the fellows called their approach participatory action research, emphasizing interaction and fostering inclusiveness, transparency and advocacy. Another common thread was the experimentation with non-conventional methods of research, including art-based and visual methods. Among all the methods used by fellows a distinction can be made between methods for reflection, those for giving voice, and those for stimulating co-production (Quinn and De Vrieze 2019).
Methods for reflection included the more conventional qualitative methods such as reflective journals, participant observation, semi-structured interviews and focus groups, often coupled with different forms of conceptual maps and visual methods to enhance deep reflection and assure reciprocity. Participant observation was used to understand and feel the practices studied, as indicated by one of the fellows: "I both observed and participated in the linen practices… [this] allowed me to deeply understand but also endure the practices related to linen production." This method allowed for grasping the "visceral experience,'' emotional and felt experience of the researched practice, for establishing trust "to receive honest and reflective viewpoints", and for gleaning the "situated knowledge" necessary for "understanding comments and insights expressed by participants". Participant observation was combined with interviews or focus groups to co-reflect the insights obtained and validate observations and assure the reciprocity of the process.
Conceptual maps were usually used for semi-structured interviews-e.g. with timelines to trace the most important events and practices of research initiatives, or with maps to draft the network of actors and institutions allowing practices as was shown in three of the projects. Concept maps provided time and space for reflection to interviewees, assuring the quality of information and the element of reciprocity. Alternatively, other support useful for reflection is silent mapping (see Pearson et al. 2018 ) used in the context of mapping values attached to a Finnish town (#3), and photo elicitation used for focus groups analysing food procurement (#1).
Via reflection and interaction, these methods changed both research participants and researcher, even involuntarily, as is shown in the following comment: "During the interactions with my participants, I realized that simply by having these conversations, I was making them open their minds to many issues and reflect on any internal conflicts they may have been having […] giving them the motivation […] to make positive changes.[…] it changed me as a researcher and as a person. It made me realise the gravity of the situation and the work that will be required to solve it. It, therefore, makes me more likely to enact change in my future career". Methods for giving voice included different forms of cartography, photovoice, collaborative video making and storytelling. These methods are grouped together because they allow giving voice to vulnerable groups whose opinions are often not heard, and to non-humans' agency that is often ignored. Photo-voice was used with people with mental disabilities to understand green care practices through the end users' experiences (#13), with youth to make visible their issues and stakes within a capital-region (#14), as well as with food consumers in Wales (#1). When shared with participants or exhibited publicly, photovoice allowed "understand[ing] those whose verbal communication is different" and "giv[ing] credibility to groups that 1 3 are often perceived as possibly less worth listening to". Collaborative video making was used with inhabitants of marginalized areas in the rural areas in Wales and Portugal to "show communities they can have a voice and that they have power over their territory" and to "preserve their stories as intangible heritage". Two projects implemented cartography participatory methods. Project #14 involved young people in decision-making in Wales via a digital map platform to identify places and issues affecting them in their own city-region. Project #4 on managing the commons implemented affective cartography (i.e. Rolnik 2009) which collects stories of sentimental locations for people as a way to "make visible how the nature around them affected their lives as persons and as a way to build community and nature relations". Finally, a group of six fellows (#4, 5, 9, 10, 13 and 14) developed fictional stories to communicate their research to a wide audience. The collection of fictional stories brings to life sustainability values and regenerative practices to empower, motivate and inform action; it also assures reciprocity with research participants and with non-humans, as it gives voice to their stories and practices.
Finally, methods to co-produce involved workshops based on several theories and methods seeking to produce something collectively, whether this is a vision for the future or a plan for a next round of actions. Most fellows used Theory U as the theory structuring their workshops (e.g. Scharmer and Kaufer 2013) . Theory U provides a four-stage structure that allows people to connect to their deep values before proceeding with the next phase of designing or acting. Three fellows were also inspired by Appreciative Inquiry, which brings to the forefront the strengths and values of communities to think of ways to mobilize them (e.g. Ashford and Patkar 2001). These theories are used together with workshop exercises based on artistic experiences, as collages, maquettes, poem writing, storytelling, etc., aiming to provide non-conventional experiences to participants that can spark new framings and perspectives around an issue. As a result of this, a group of fellows (#2, #3, #9, #13) developed a toolkit of creative and art-based methods (Pearson et al. 2018) . The above shows that process-impacts are prioritized focusing more on the collective learning process than on the outcomes.
Discussion
Reflections on the roles of researchers
By using the typology of Wittmayer and Schäpke on roles of researchers as an inspiration we have explored the various roles of the fellows in the 15 projects of the SUSPLACE-program. Overall, our study confirms the presence of the five roles of researchers suggested by Wittmayer and Schäpke (2014) within sustainable research: the reflective scientist, process facilitator, knowledge broker, change agent and self-reflexive scientist. The results showed that researchers do not see these roles as separate or as a single choice to be made, which is in line with the observations by Wittmayer and Schäpke (2014, 492) : different roles were taken up in different phases of the research and sometimes multiple roles were combined, for example a role as facilitator and as a change agent. The roles taken by fellows depend on their personal capabilities and networks when conducting their research as well as on their normative positioning towards sustainability and research, and the process of engagement with different theories and with the place. We discuss here how each role described by Wittmayer and Schäpke (2014) play out in the context of place-based sustainability research.
With regard to the role of a reflective scientist, a notion of the objective researcher is sometimes used, for example in physical sciences, analyzing empirical phenomena from a distant, unengaged perspective. We challenge the idea of the 'neutral' researcher, aiming ' to get the facts right', without questioning personal values and biases that might influence the outcomes (see also Mertens 2012; Fazey et al. 2018) . Instead, a reflective role involves being mindful of biases, values and personal motivations that colour the perspective of the researcher. In SUSPLACE the self-reflective role of fellows resulted in a greater selfawareness and active choices around normative commitments, sustainability and methods applied. For example, by creating relations of trust they aimed to open meaningful dialogues, to establish personal bonds which enabled situated knowledge.
Self-reflection on their own as well as others' normative commitments and values, enabled some fellows to take on a more effective role as a knowledge broker, acknowledging the particular constellation of people's voices, interests, knowledges and objectives in place-based research, and aiming to incorporate this diversity in their research. Fellows also contributed to knowledge brokering by disseminating their insights to different groups, for example by writing about results in the form of children's stories.
As a result of increased awareness some of the fellows took on a role as process facilitator or engage as change agents. They acquired 'response-ability', obtaining the necessary skills and building networks to play such roles, but also became more critical during their engagement in places toward theoretical notions of sustainability. For example, some fellows chose a more activist (Jhagroe 2018) or regenerative perspective on place-shaping, which informed their theoretical positioning, as well as their choice of methods. In a facilitator role, they supported reflections of participants on their place by applying creative and visual methods.
The capacity of fellows to discuss their own positionality and normativity confirms with the role of the self-reflexive scientist, described by Wittmayer and Schäpke (2014) , as some fellows found that the experience of personal transformation and awareness may be a precondition for facilitating transformative processes. As fellows became part of the relations that shape a place, they also, whether deliberately or not, contributed to place-shaping, either by giving their perspective on certain practices or by actively engaging or facilitating planning, envisioning or reflection processes.
Some took the notion of the self-reflexive scientist a step further. They argued that in seeing themselves as part of dynamic actions, researchers bring in their 'whole self': their personal background, values, skills, attitudes and ambitions when engaging in places and with people. Being selfreflexive then also involves reflecting upon the researcher's own responsibility and willingness to change themselves as a result of what the researcher learnt from doing the research. Furthermore, integrating lessons learnt in one's own life and work environment creates another space of possible transformation. The research itself then becomes an experimental space for implementing sustainability values and learnings, and for practicing transformation.
Following this argument, we define transformative methods not only as those producing transformational change but also those that transform the way research is being conducted, for example centering the research process around themes such as inclusivity, reciprocity, esthetics, vulnerability and trust. An example of this can be found at Moser (2016) who shows how the co-design of research brings forward ethics and equity debates to the fore of the research design, which is, by itself transformative, as it challenges pre-existing knowledge systems. While an in-depth exploration of this issue is beyond the scope of this paper, we suggest this as an interesting avenue for future research.
Our findings underpin the relevance for researchers to position themselves explicitly in theoretical debates, explicating how the concept of 'sustainability' is linked to normative and political intentions and assumptions (Wuesler 2014) . Overall, our results confirm the importance of the pluralisation of research (Blythe et al. 2018 ) as a mechanism to safeguard against the appropriation of the term by any single framing or perspective. In this respect, the research projects show a shift from descriptive-analytical notions of sustainability towards more process-oriented approaches in sustainability research, in line with Miller (2014) .
The embodied researcher
Based on our analysis we propose a new conceptualisation of the role of researchers in the context of place-based sustainability research: the embodied researcher. Figure 1 represents this role as composed of four elements of the body: head, heart, hands and feet. By using the visual representation of the body, we show that in the context of place-based research researchers 'suspend' the categorization of different roles. We portray the researcher in all their 'wholeness' and explain the manner in which they carry out research through their place engagement, normative assumptions towards sustainability, theoretical positioning and methodological choices. Moreover, we consider "reflection" and "reflexivity" not as separate roles, but as something that is present throughout the research process affecting the four dimensions of the body of the researcher.
An embodied researcher ideally practices research informed by the heart. All fellows started with a wish to support change towards sustainability, which can be understood as an inner compass, and is represented here as the heart. These visions of sustainability and research positionality profoundly shaped how research is practiced. Their vision, wishes, commitment and responsibilities in relation to sustainability in some cases changed throughout the research, via a process of self-questioning, sense-making and self-transformation after confronting themselves with theoretical concepts (brain). For example, the meaning of sustainability shifted when reflecting upon the role of research and the 'how' of doing research, as well as through the experiences fellows had by their engagement with places.
The way fellows conceptualised and engaged with places and participants is represented in the feet component (Fig. 1) . The feet illustrate the embodied engagement in places: doing research as "human beings" who hold specific normative positions, develop personal connections and ethical responsibilities towards the places and Fig. 1 The embodied researcher communities they research and reflect upon their own position within the networks of relations that constitute a place. Engagement as a "human being" emphasizes the importance of paying attention to the inner processes of learning and change as a result of engagement in places.
This learning and change connect the feet to the other three components. Engagement in places (feet) is done through experimentation with varied methods and actions and via developing response-ability (hands), which is rooted in and shapes the researcher's normative positions (heart). The hands came forward as an important aspect of research as fellows consider the "how" research is done often more important than the outcome, reflecting a process-based approach. Once immersed in places and networks and self-aware of their own wishes, skills and capacities, researchers engage "their hands" acting as knowledge brokers, process facilitators, or change agents. Some engaged in the ethical and political planning of actions developing action research projects (e.g. video making, co-production workshops, etc.) grounded on values such as inclusivity, equality and justice. Others took a policy sensitive role intervening with planners and policy-makers in place-shaping processes. In this case, they acted as knowledge brokers while considering their own normative positionality.
From the hands and heart, we finally arrive at the head (the brain) representing how researchers theoretically made sense of all they have experienced (their learning and doing). This includes the manner in which they used interviews, focus groups and other more cognitive-based research methods. It also involves the way they acted as knowledge brokers and supported their values and visions (heart) through using particular theories and methods, possibly challenging certain types of hegemonic knowledge, framing their research questions and focusing on specific practices; all of which demands a continuous process of self-reflection. Self-transformation in place-based research is a process that happens through our embodied experience in places; as such it happens in the realm of the feet (Fig. 1 ). Yet, this paper finds that all four components of the body of the researcher play a role in self-transformation. Self-transformation happens by engaging with critical theories related to sustainability and transformations (head), by reflecting upon one's own normative position as a researcher (heart), by experimenting with methods grounded on one's own values (hands) and by engaging in places as a human being open to developing response-ability (feet).
While we don't equate self-transformation with sustainability science in general, the paper claims that in the context of place-based research it can be a legitimate outcome of research. As such, we define place-based research as a particular type of sustainability research in which researchers take a critical and explicitly normative standpoint in relation to sustainability, engage in the research as an embodied researcher and value process-based outcomes. Figure 1 shows what is meant by embodied research practice and its relation to self-transformation and sustainability.
Conclusion
This paper contributes to the debate on place-based sustainability research by reflecting upon the roles of the researcher. For this purpose, we explored and analyzed the research of 15 fellows working on the joint framework of sustainable place-shaping within the SUSPLACE program.
We consider place-based research as a particular type of sustainability research, not yet analyzed in terms of research roles. The study confirmed the existence of the varied roles of researchers as identified by Wittmayer and Schäpke (2014) showing that-in the context of place-based research, researchers 'suspend' the categorization of different roles, combining and changing roles over time.
The SUSPLACE program started with the idea that by engaging with diverse actors, place-based research could result in the development of new networks, narratives, and arrangements, which can alter the multi-scale material and immaterial relations that make up places, and potentially render these more sustainable (Roep et al. 2015; . Although this might be true for many of the research projects analyzed, our findings also emphasized the transformative effect of the way researchers engage in places and practice their methods. Our results suggest that self-reflexivity can result in self-transformation, witnessed through the process-impacts on participants and on the researcher.
Following this line, we have summarized the role of researchers in place-based research as 'embodied'. Embodied research is seen as a transformative practice in itself as it is rooted in sustainability practices and values (e.g. reciprocity, inclusivity, transparency, care, etc.).
Our characterization of the role of place-based sustainability researchers brings forward important questions on sustainability science. Acknowledging the importance and legitimacy of embodied researchers means that research is being recognized research as a vehicle for empowerment and self-transformation. In other words, research can be a practice that supports political subjects acting upon the sustainability and transformation of our planet. This type of research might be in conflict with dominant academic practice, as it redefines questions of impact and objectivity, and may entail activities beyond written scientific outputs. Thus, there is a need to develop new metrics of academic social impact grounded on the transformational premises of embodied researchers. We hope this paper helps to legitimate and further develop this type of research.
